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(57)Abstract 

PROBLEM TO BE SOLVED: To provide the DC insulation between an input side and an 
output side without using a transformer by a method wherein first and second 
switching devices are turned on and off on the input side to generate a switching 
voltage and the voltage is transmitted to the output side through first and second 
capacitors which are connected between the input side and the output side. 
SOLUTION: Switching devices S1 and S2 are connected in series between terminals A* 
and A. The switching devices SI and S2 consist of bipolar transistors. Both the 
switching devices S1 and S2 are controlled to be turned on and off alternately and 
periodically by control signals (a) and (b) which are generated by a control unit CNT. 
One end of a capacitor C1 is connected to the connection point between the switching 
devices S1 and S2 and its other end is connected to one end of an inductance LI 
whose other end is connected to an output terminal B\ On the other hand, one end of 
a capacitor C2 is connected to the input terminal A and its other end is connected to 
an output terminal B. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The 1st and 2nd switching devices which are the DC to DC converter which changes input direct current voltage into output 
direct current voltage, and connected with input DC power supply at the serial, By turns these 1st and 2nd switching devices And the 
control section which carries out on-off control periodically, The 1st and 2nd capacitors connected to one both ends of said 1st and 
2nd switching devices, respectively. The diode connected with the other end of this 1st capacitor, and the other end of said 2nd 
capacitor in between. The DC to DC converter which is equipped with the inductance and the 3rd capacitor for smooth which were 
connected to the both ends of this diode, and is characterized by insulating an input side and an output side in direct current by said 
1st and 2nd capacitors. 

[Claim 2] The 1st and 2nd input terminals and the 1st and 2nd switching devices by which the series connection was carried out 
between these 1st and 2nd input terminals. By turns these 1st and 2nd switching devices And the control section which carries out 
on-off control periodically. The 1st capacitor to which the end was connected at the node of said 1st and 2nd switching devices. The 
2nd capacitor by which the end was connected to said 1st input terminal, and the diode connected between the other end of said 1st 
capacitor, and the other end of said 2nd capacitor, The inductance with which the end was connected to said 1st capacitor other end, 
and the 3rd capacitor connected between the other end of this inductance, and the other end of said 2nd capacitor. The DC to DC 
converter which resembles the 1st and 2nd output terminals connected to the both ends of this 3rd capacitor, and is constituted more. 

[Claim 3] The 1st and 2nd input terminals and the 1st and 2nd switching devices by which the series connection was carried out 
between these 1st and 2nd input terminals. By turns these 1st and 2nd switching devices And the control section which carries out 
on-off control periodically, The 1st capacitor to which the end was connected at the node of said 1st and 2nd switching devices. The 
2nd capacitor by which the end was connected to said 1st input terminal, and the diode connected between the other end of said 1st 
capacitor, and the other end of said 2nd capacitor. The inductance with which the end was connected to said 2nd capacitor other end. 
and the 3rd capacitor connected between the other end of this inductance, and the other end of said 1st capacitor. The DC to DC 
converter which resembles the 1st and 2nd output terminals connected to the both ends of this 3rd capacitor, and is constituted more. 

[Claim 4] It is the DC to DC converter characterized by said 1st and 2nd switching devices being constituted by the transistor in 
claims 1, 2, or 3. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a DC to DC converter, and relates to the DC to DC converter of an I/O insulation 

mold especially. 

[0002] 

[Description of the Prior Art] As a DC to DC converter of the conventional I/O insulation mold, the thing as shown in drawing 7 is 
known, for example. 

[0003] In this DC to DC converter, as for output voltage Vo, output voltage is determined by the winding ratio of Transformer T, and 
the on-off ratio of Transistor Tr. When a primary side sets the number of turns of Vi and a transformer to np, and sets [ input voltage ] 
ns and ON/OFF time amount of a switching transistor to Ton and Toff for a secondary, respectively and the current of a choke coil 
(inductance) L of output voltage Vo is a continuation target It is set to Vo=(second/np) Ton/(Ton+Toff) Vi. 
[0004] 

[Problem(s) to be Solved by the Invention] However, Transformer T was required if it was in such a conventional insulation side DC to 
DC converter. Therefore, how to coil the number of turns of the selection and the dimension (2) electric wire of (1) core material and 
the loss (4) electric wire of a wire diameter (3) transformer etc. needed to be designed as a design of a transformer, and time and 
effort and a period were taken to complete a transformer. 

[0005] Moreover, when the transformer was used, in a circuit component side, it was influenced by the dimension (width of face, die 

length, height) of a transformer, and there was a case where trouble was caused to a power-source miniaturization. 

[0006] This invention is made paying attention to such a conventional trouble, and it offers the- DC to DC converter with which an 

output side can be insulated in direct current an input power side, without using a transformer. 

[0007] 

[Means for Solving the Problem] The 1st and 2nd switching devices which the DC to DC converter by this invention is a DC to DC 
converter which changes input direct current voltage into output direct current voltage, and connected" with input DC power supply at 
the serial, By turns these 1st and 2nd switching devices And the control section which carries out on-off control periodically. The 1st 
and 2nd capacitors connected to one both ends of said 1st and 2nd switching devices, respectively. The diode connected with the 
other end of this 1st capacitor, and the other end of said 2nd capacitor in between. It has the inductance and the 3rd capacitor for 
smooth which were connected to the both ends of this diode, and is characterized by insulating an input side and an output side in 
direct current by said 1st and 2nd capacitors. 

[0008] According to other standpoints, the DC to DC converter by this invention The 1 st and 2nd input terminals; The 1 st and 2nd 
switching devices by which the series connection was carried out between these 1st and 2nd input terminals, By turns these 1st and 
2nd switching devices And the control section which carries out on-off control periodically. The 1st capacitor to which the end. was 
connected at the node of said 1st and 2nd switching devices. The 2nd capacitor by which the end was connected to said lst input 
terminal, and the diode connected between the other end of said 1st capacitor, and the other end of said 2nd capacitor. It is 
constituted by the inductance with which the end was connected to said 1st capacitor other end, the 3rd capacitor connected between 
the other end of this inductance, and the other end of said 2nd capacitor, and the 1st and- 2nd output terminals-connected to the both 
ends of this 3rd capacitor. According to the standpoint of further others, the DC to DC converter by this invention The 1st and 2nd 
input terminals, The 1st and 2nd switching devices by which the series connection was carried out between these 1st and 2nd input 
terminals, By turns these 1st and 2nd switching devices And the control section which carries out on-off control periodically, The 1st 
capacitor to which the end was connected at the node of said 1st and 2nd switching devices. The 2nd capacitor by which the end was 
connected to said 1st input terminal, and the diode connected between the other end of said 1st. capacitor, and the other end. of said 
2nd capacitor, It is constituted by the inductance with which the end was connected to said 2nd capacitor other end; the 3rd capacitor 
connected between the other end of this inductance, and the other end of said 1st capacitor, and the 1st and 2nd output terminals 
connected to the both ends of this 3rd capacitor. 

[0009] Said 1st and 2nd switching devices are constituted by the transistor. 

[0010] In the DC to DC converter of this invention, two switching devices, the 1st and the 2nd, are made to turn on / turn off by turns 
by the input side, and a switching electrical potential difference is generated. This electrical potential difference is told to an output 
side by two capacitors, the 1st and the 2nd. which have connected the input side and the output side, and this electrical potential 
difference carries out smooth [ of it ]. and it is outputted as direct current voltage. 

[0011] In addition, when one side of the 1st and 2nd switching devices is ON. the 1st and 2nd capacitors are charged, and when the 
switching device of another side is ON, the capacitor concerned discharges. 

[0012] Thus, a DC to DC converter can be constituted, without using a transformer by using a capacitor according to this invention. 
[0013] 

[Embodiment of the Invention] The circuit diagram applied to the gestalt of 1 operation of the DC to DC converter by this invention at 
drawing 1 is shown. 

[0014] Direct current voltage is received in A and this DC to DC converter generates input terminal A and the output voltage whose 
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pressure was lowered by output terminal B* and B. Between terminal A' and A, series connection of the switching devices S1 and S2 is 
carried out. These switching devices S1 and S2 are constituted by the bipolar transistor (or field-effect transistor), the control signals 
a and b with which both switching devices are generated by the control section CNT — alternation — and on-off control is carried out 
periodically (refer to the wave a of drawing 2 , and b). The end of a capacitor C1 is connected at the node of switches S1 and S2, and 
the other end is connected to the end of an inductance LI. The other end of an inductance L1 is connected to output terminal B\ On 
the other hand, the end of a capacitor C2 is connected to an input terminal A, and the other end is connected to an output terminal B. 
The cathode of diode D1 is connected at the node of a capacitor C1 and an inductance L1, and the anode is connected to the other 
end of a capacitor C2. A capacitor C3 is connected with the edge by the side of output terminal B' of an inductance L1 between output 
terminals B. Moreover, Load R is connected between output terminal B' and B. 

[0015] Thus, the input side and output side of a DC to DC converter are insulated in direct current by two capacitors CI and C2, 
without using a transformer. 

[0016] Next, the actuation at the time of the stationary of the circuit of drawing 1 is explained using the wave form chart of drawing 2 . 

[001 7] The conditions of the capacity value of capacitors C1, C2. and C3 are set to C1»Iout-Ton. C2»Iout-Ton, C3> (CI. C2), then 
V1=V2. 

[0018] Moreover, since output voltage Eout is Eout= (Ton/T) and V2, it serves as Eout= (Ton/T) and Ein. It is T=Ton+Toff, and V2 
expresses the electrical potential difference of the both ends of diode D1, and Ein expresses input voltage here. 

[0019] Hereafter, it divides and thinks at the period of Ton in the first half of the 1 period T of drawing 2 , and the period of Toff of the 
second half. 

[0020] (1) Since the period switch S1 of t0-t1 (Ton) is ON and a switch S2 is an OFF state, the equal circuit of the circuit of drawing 1 
is as being shown in drawing 5 . 

[0021] In this equal circuit the flow of a current flows in the direction of A'->S1 ->C1 ->L1 ->R->C2 ->A. It is the charge charged by 
the capacitor CI (C2) Q1, then [0022] 
[Equation 1] 
tt 1 

f t| 

Ol = / I 1 • d t = I oU t • T 0 n 
J to 

[0023] It becomes. lout expresses the average current of the current II of an inductance LI here. Although output voltage Eout is not 
illustrated, it serves as Eout=Iout-R. 

[0024] (2) Unlike the period of the periods t0-t1 (Ton) of t1-t2 (Toff), since a switch SI is OFF and a switch S2 is an ON state, the 
equal circuit of the circuit of drawing 1 becomes as it is shown in drawing 6 . 

[0025] Since the current 11 which was flowing the inductance LI is set to V2=0 in the period of t1-t2 at the period of t0-t1, a current 
11 flows in the direction of L1 ->R->D1 by the energy (1/2) L1 accumulated in the inductance L1 f and 112. 

[0026] Moreover, since a switch S2 is set to V1=0 by ON, the charge Q1 charged by capacitors C1 and G2 at the period of t0-t1 
discharges. Namely, a current flows in the direction of C2 ->D1 ->C1 ->S2 as the discharge current 12. 

[0027] In addition, since a switch SI is OFF, the current from the A-A' terminal of this period is 0. The function of a capacitor C3 has 
the operation which absorbs a part for current change of a current II which flows an inductance L1 (ripple current). 
[0028] Next, the circuitry of the gestalt of the 2nd operation by this invention is shown in drawing 3 . 

[0029] This circuit connects a switch S1 with input terminal A' among capacitors CI and C2, and connects a switch S2 with a 
capacitor C1 between input terminals A while it exchanges the location of the capacitors C1 and- C2 of the circuit- of drawing 1 . Except 
this, it is the same as the configuration shown in drawing 1 . [0030] In actuation, the flow of a current in case a switch S2 is ON and a 
switch S1 is OFF is set to A'->C2 ->L1 ->R->C1 ->S2 ->A. 

[0031] Moreover, when a switch S1 is ON and a switch S2 is OFF, the current of LI ->R->D1 and the* discharge current of C1->D1 - 
>C2 flow. 

[0032] If Toff and time amount of t1-t2 are set to Ton for the time amount of t0-t1 (keep in mind are contrary to the case, of drawing 
1 ), it will be set to Eout= (Ton/T) and Ein like the case of drawing 1 . Namely,- when a switch -S2- is- ON, power is supplied to Load R 
side from an A-A' terminal, and when a switch S2 is OFF, as for the circuit of drawing 3 , power is supplied to Load R by the stored 
energy of an inductance L1. 

[0033] As mentioned above, according to the gestalt of operation of this invention, the DC to DC-converter of the pressure-lowering 

mold with which between I/O was insulated by capacitors C1 and C2 in direct current is obtained. 

[0034] 

[Effect of the Invention] Since a transformer is not used, while being able to exclude the design time of a transformer according to this 
invention, the degree of freedom on circuit mounting increases. 



[Translation done.] 



http:/ / www4.ipdl.ncipi.go.jp/ cgi-bin/tran_web_cgi_ejje 



2006/06/02 



JP,09-163725,A [DESCRIPTION OF DRAWINGS] 
* NOTICES * 



1/1 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram showing the gestalt of operation of the 1st of this invention. 
[Drawing 2] It is the wave form chart showing the wave of the principal part in the circuit of drawing 1 . 
[Drawing 3] It is the circuit diagram showing the gestalt of operation of the 2nd of this invention. 
[Drawing 4] It is the wave form chart showing the wave of the principal part in the circuit of drawing 3 . 
[Drawing 5] It is the circuit diagram showing the equal circuit for explaining actuation of the circuit of drawing 1 . 
[Drawing 6] It is the circuit diagram showing other equal circuits for explaining actuation of the circuit of drawing 1 . 
[Drawing 7] It is the circuit diagram showing the configuration of the conventional DC to DC converter. 
[Description of Notations] 

A, A' [ — Diode L1 / — An inductance (coil), R / — Load. ] — An input terminal, B\ B — An output terminal, C1, C2, C3 — A 
capacitor, D1 
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